T

1 {
Form Approved
(o) REPORT DOCUMENTATION PAGE OACA N, 07040188
h mmwmmm«mamun«m-wﬂ"mm«n‘mmmmmwmmm
P - "o e - re g o ATOrMIngn, tend romevensy oL Wrenn IRMew & My sy Maeet 8 P
D R T T o L e B R e s
. IR; $t om 2. REPQRT DATL 3, REPOART 'L ANO OA ']
l; I AdieTy Y (Lodve biank) | 3. mroR Final Report/1 Jun 89-31 Aug 89
*  ITTIRT AWO SUSTT 5. FUNOWE NUMSTRS
N * Committee on Geodesy - National Research
<1: Council 61102F /2309/A2
‘Q & AUTHONG) )
< Rebert S. Long
7. PURFORMING ORGANIZATION NAME(S) AND AOGRESS{L3) IR T 3 ::mmwm&.umnoﬁ’
L National Academy of Sciences .
¢ 1 2101 Constitution Avenue
5\-} Washington, DC 20018 AFOSR-TR: 90-0 124
A MONTORNG
e 9. SPONSORNG / MONITORING AGINCY NAME(S) AND ADORESS(LS) 1tm il
foss AFOSR/NP AFOSR-89-0449
“33 | Bolling AFB DC 20332-6448
1. SUPRLINNTARY NOTTS “
[13a. OSTRIBUTION/ AVARABIITY STATUMINT 120 S TROUTION COOE

o o ;90 Q20 6 2 3 ,;i, o sz.fu v by

A

Approved for public release; distribution is unlimited.

1% Auh_aa (Mammum 200 worde)

S

A meet/ing_nf__thLC_Qm_tmtee on Geodes

RS
y was held September 13-14, 1989. The
focus7of the Committee®was on the applications of geodesy to oceanography,
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A report
Geodesy in the Year 2000 is under review and will be published durin
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NATIONAL RESEARCH COUNCIL
Board on Earth Sciences and Resources

Committee on Geodesy

Final Tecnnical Report: Grant No. AFOSR-89-0449

Period of Performunce: June 1, 1989 through October 31, 1989

The focus of the Committee on Geodesy is on the applications of geodesy to
oceanography, geophysics, space science, surveying, mapping and instrumentation.
A report Geodesy in the Year 2000 is under review and will be publishad during
the winter 1989-90. ’/;," §26

The Committee met once during the time period covered~by the abtdbve grant; a
report of the September 13-14, 1989 meating is attached. During this meeting

the Committee identified the need forba panel to-bg set up, under the Committee
to: & y -

wey
= te L. evaluate the scientific impact of a global network of
fiducial sites;
2, examine strategies for implementing and operating such

a network in the light of anticipated scientific return
using existing capabilities where possible; and

3. assess whether such a network would provide a suitable
global infrastructure for geodetic and other geophysical
systems of the next century. ’»aaﬁ o—

U'

The formation of a Panel on A Global Network of Fiducial Sites will be
considered by the Executive Committee of the Governing Board of the National
Research Council. If approved, it is anticipated that the panel will have a
two year life span and a published report will be issued on the findings. A
tentative meeting of the panel is planned for January 24-25, 1990.

The Committee plans to continue to review the activities and research in
geodesy; identify basic research opportunitites and applied rcsearch needs; and
recommend actions to meet future national, sccietal, scientific and
technological demands on geodetic science, including surveying, mapping, and
photogrammetry. The Committee encourages interdisciplinary application of
geodesy. It expects to take a leading role in relating federal geodetic
research programs %o the needs of the civilian and scientific communities and
to assist these groups by clarifying requirements.




NATICNAL RESEARCH COUNCIL
Board on Eaxth Sr~iences and Resourcesx

{ommittea on Geodesy
Report of the Meating, September 13-14, 1989

Septesbar i3, 1989

attendees -~ J. Rundle tChany, €. Goad, 7. Dizon, E. Met:iger, J.B. Minster, E. Satlor, M.
Srlin, W, Chap=an (USGS-Nat!. Maizping Divi, N, Fraucott tUSGS.Menlo Park!, W. Strange
N33 uCAAY, H, Baltuck «N&SAY, D, Scull (DoY), D. Alstp (Coast Suird), R. Long wNatl, Res.
cunzylt

Drlin discuzsed the need 4for ascbars to be cognizaet of say activity that say be
construed as bias by a meaber 1n the Coamitier’s deliberatiors and uports,

Rundle noted that 2 mecbers were scheduled to rotate off the cosaiitee ot the and of
the vear and that Don Wilbur had declined to serve. Replacesents are nezded in the »reas
of instrusentation, geopotential, and classical gzodesy/surveying.

ACTION - Rundle to pregcire a list of proposed aeabers and alternates, 1including vitae, :n
the first two categories and request Ivan Mueller to propose a aesber and alternate for
the third category.

The Coantttee discussed the activities of Boards and Coemittees as viewed by the
supporting agencies and the scientific cgamunity and whether agencies were obtaining good
sciantific advice from intraigency, interagency and agency organized study groups as
centrasted to study gqroups organized by outside agencies, such as tha NRC/NAS study
groups., Also discussed was whether the scientific comsunity and federal agencies are
better served by coamittees such as the Cosatttee on Earth Sciences; sade up of agency
paople, or by distiplinary comaittees such as this one made up of i1ndependent scientists.

Committees, such as the NSC Earth Science Coamitttes, are not unusual where there are 2
nuaber of acencies involved 1n 3 cosaon activity. OfF concern is that such Coanitiees be
politizally balanced, Coamittees such as this Cozarttee can see to it that the activities
angd programs have an intrinsic aer:t that transcends specific agency preferences. The NRC
Con=:trees do provide the :ndependent view of the comaunity as to screntific viability and
rrocedure.

In the past, this Coamittee has had difficulty eltciting topics and i1ssues to he
stedied from the agencies., The Coamittee night stress those things that it can do for the
agenc1es,

Orlin - {Referring to the tasks of the Committee as noted i1n the recent proposals for
agenty support.) The charge to the Committee, when first formed in 1975, dealt.
pritarily, with the application of geodesy to other sciences, surveying and mapping.
Incfuded was also a charge to lcok to the health of Geodetic Science. Through the years
the charge has changed due to the neads of the federal sgencies as indicated by requests
ror sgeci1fic studies. The original charge has never been formally changed; but, 1n fact,?
the zhargz 15 eremplified by the tasks enunciated in each vear's funding proposal. 3

Rundle - These proposals characterize the actions of the Committee. The proposal stateij
the long-term goals of the Comaittee and what 1t e.pects tc asccomplish over the next vear:::
or ta9,

If nembers or agency represeatsti.as feel that changes 1n the Coamittes tasks are-——
necessary. they should transsit their thoughts to se or to Orlin.

9
Grlin - 1f ore e:amines the tasks, one notes that support for the furtherance of =
theoretical geodesy has been dropped. This has not been a sajor activity or desire of any
cf the federal agencies or from the scientific community,
spring meeting of the AGU.




Bundle - Rs prograa ~hatraan of the Gecdesy Section of the AGU meeting, C, Counselsam sent
at a letter he had recerved from Patrick Fell (OMAlin wnich he lasanted the apparent
decline of tracitional, classical gecdesy within the AGU. The AGU progras i3 Jeveloped
from the papers that are subattted and the few that covered this ared were tncluded 1n the
session entitled 'Miscellaneous Geodesv .

Strange - |t was unfortunate thal the secsion was scheduled at the same time as the dinner
tfor Ted "Flinn, It 15 doubt:ul that conventional geodesv will ever return to AGU, It
probably would be better to build up conventicnal gecdesy i1n ACSH  (American Congress on
Surveying and Mapping)., The paicers tha! relate to conventional gravity, such as gravity
reference networks and absolute pravitv networks, have also disappeared froa the AGU
program, Those studies don ¢t seen to have & hoae; they tertainly Jdo not belong tn ALSH,

Minster - The Coanittee should e.press 1ts concern op this matter. There 15 a tendency to
have fewer research papers 1in classical geodesv, because there are new tools and geodesy
1s being done i1n & differeni panner. This should not translate into comventional
techniques not being taught. One does not want to lose an understanding of graviiv &nd
the uses for denseé mezasureaants on the ground.

Strance - HGS is working with states that want reference networks that approach a part n
187. [t i1s inconceivable that those individuals will attend an AGU meeting; they are more
likely to attend ACSH aeetings. However, gravity should be beefed up in AGU. The AGU 1s
smore a scientific society that deals with earth sciences, whereas ACSM deals with ezre of
the surveying and land information aspects, Both organizations are involved i1n high
accuracy qQeodetic data, but the applications are different. Members of the AGU are
interested 1n the interpretition of the data for earth, ocean and space processes.
whereas, aenbers of ACSH are interested 1n the point values on the ground. B
Goad - Those who participate 1n the AGU sess:ons are no longer collecting data on & point
by pornt basis. They are interested 1n data obta:ned from space platforas to lool at
wavelengths from 1/2® to I°, The art cof collecting data on a point by point basis s
los:ng 1mportance to those zcientiste who desire to interpret the data i1n terms of earth
processes and not as bouguer spomalies at & point,

Sa1lcr =~ Although this Committee 1s more science than engineering oriented, :%t 1s
necessary for us to keep abreast of new technology and engineering 1ssues in aorder te be
able to recoemend how the latest techrclogy can be applied,

Rundle - If this Committee 1intends to follow up on the technology 1ssues and the relat:ve
role of science, bur proposales to the acencies shcould reflect that direction,

Minster - Strange 1s correct when he states that researchers are interpreting gecdetic
pneasurements 1in terms of earth processes. The Committee should not be too pessizistic
over this development, because this will lesad to an improvement in precision and longer
time bases over which meascrerest are rmsde from which we mavy detect time cependent
vartations.

Met-oer -~ Researchers would pre<es & 1:33 ¢f cravity data. 1f obtainable from a satellite
or an arrplane at the same azc.r2z. as cne obtains point by point data.

Minster - Geocdetic measurexzents frow &n airelane is as much geodesy as 1s taling
measurements point by point.

Goad - That 15 the crux of the probler. The reason there i1sn't the support todav that
existed some 20 vears ago iz that the was 1n which data can be collected has changed
during that period. Twenty years ago everyone collected data in the same wav on a point

L




by point basis effectively using angles, distances and gravity measureaents. Today, each
agencv has gone 1ts own way in an attespt to answer its own questions,

Even this Committee has chenged. Heabers are interested in ares wide problems and not
point by point problens,

Strange - Obviously the agencies are going aboul their business in differant ways, MNGS no
longer has any Rilby towers or hzrizontal contro! parties in the field., NG5S 15 cblaining
high accuracy horizontal positions using GPS, the vertical oprograam ts dwindling cown
faster than 1t should, and cecdetic astronoay 1s & thing of the past,

Hingter - That's whai cur report indicates. W are on the threshold of i biq citenge 1in
the science.

COOLFONT MEETING

Refer to vuegraphs distribuled at the aesting, Nhere the speakers comsents closely
followed a vuegraph, thev have been left out of this transcript.

Baltuck -~ The objective of the Coolfont mesting was Lo develop a research plan for solid
earth science in NASA for the 1990°s. R plan was necessary as: 1) The NASA qeologv
progras, which is predosinantlv reaote sensing with some aspects of the potential f1eld,
has been aerged with the Geocd.naaics Branchy 2) The Crustal DOynaaics Project is coming to
an end 1n FY9!; and 3) There was & perceived need, in the climate of earth system science,
where one looks at the e2-%l as 3 nvaber of 1nteractive systeas, to examine solid earth
science research throughout the federal gover~szen® in iis 1nteraction with other pragrass,

The panels were charged with prepgars. . position paper which would descrite the
state-of~-tne-art 1n their field, the ma)er questions rezaining to be solved, and which of
those amajor probleas could KNASA, with 1ts particuiar technological capsbilities,
frustfully approach. The research recozmended by each of the first seven panels (sew
vuegraph) was esazined and coordinated by the Measuresent Techniques and Technology Panel,
which panel recosmended the technology that needed to be developed. The Progras Fanel
e.amined the input from the science panels and the Measureaent Techniques and Technology
Pane! froa which a recozaended plan was developed for research in the 1992°s.

Fosition papers were prepared prior to the aseting i1n July 1989, At the saae time the
interagency program and international prograa panels inttiated their preliminary contacts.

The Interagency Frograms Fanel, chaired by lan MNcGregor (NSF) and Dave Russ (USGS),
was charged with sumsarizing the types of research undertaken by the different aigencies.
The 1ntent was to Zevelop a coordination plan which would maziaize the use of federal
research funds.

tIn response to a questiza) There 1sn't a formal interagency group to coorcinats
geodetic activities similar to the one that exists for drilling. However, is a result of
the 2eeting, an understanding was reached on the types of diéferent groups that would have
tc be put tcoether., One vehicle that has come up since the aeeting, which might serve the
same purpose, 1¢ the CES group. The CES group, at this time, does not have a solid earth
stient? coapohent.

{Canment by Rundle - That 15 mainly an operational coordinating group 2ad not a
screntific ad.isory group.)

The Board on Earth Sciences 1s the group that esists for that purpose. There are
sone questions that caae cut of the cmeeting that this Committee should address. One topic
that vou have been discussing 15 the mix of space based gecdetic technigques that would be
best for sccoeplishing the research goals recossenced at the Coolfont meeting and | would
encouraoe the Committee to  continue on_this effort. However, each gagency will have to
determine ite respective role 1n these research efforts; nevertheless. the advice cf th:s
Committes arght be welcomned.

The International Frogramws Pane)l, chaired by Chris Reigber and Giovani Svlos-Labin:,
was charged with developing a pilan to coordinate the international prograa.

-
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Most of the panels had a s1x of genlogists and meabers of the qeodynamics groun,

Program gqoal - see vuegraph

Scientific Goals - see vuegraph. The goals are not so specific that NASR i1s i1xpinging
on the activities of other agencies, NASA wil! coordinate with other agencies on all
programs that are of interest toc those agencies,

{In response to & comzent that NASA traditionally has involved in engineering and
space technolcgy and these goals seez to define an sperational role foe NASA.)  These
goals are for the Office of Space Science and Apulications, More and more i! 1s becoaming
necessary to  Justify to the entire go.ernment hierarchy any mission on the grounds of
scientific return,

Volcanology - see two vuegraphs

Land Surfaces -~ see suegraph. The :nterest 15 in palecclimatological evidence 1n the
surface of the earth.

Lithoespheric Structure and Evoluticn - see itwoc vuegraphs. This panel considers
historical geclogy, among other tupics.

Plate aotion and deformatizcn - see vuegraph. This panel recowaended qlobal strain
observatories (see vuegraph) that would require substantial international and 1interageacy
tavolvesent. The need for twd hundred Global Strain Observatories was etermined on the
basys of approsimately 1000 ka spacing and the amount of land surface. As a nuaber of
stations 1n the CODF project and the Wegener Qroups can be 1nvolved, the nuaber of
additiona] stat:ons will be maniceeble. The network will address ‘earth deforsation |
constraints on Qlobal change’y and multidisciplinary applications” (see vuegraph)., The
pane! cefined the needs $or such observatories and the acronym FLINN (Eiducial
Laboratories for an International Natural science Network),

Mantle Rheology and Fost Glacia! Rebound - see vuegraph

The Geopotential Fields panel could be considerad from an engineering viewpoint as the
reasuresent of gravity and magnetics and not from a scientific perspective. The pane!l
repaort fell between science and measurement techniques and technology. The 1ssuws to be
addressed are presented in the vuegraph iMagnetics and Gravity Field),

Earth Rotation and Reference Frame - see vuegraph

Refer to the Vuegraph titled Eféort - Mission - SRT Elesent, where SRT 15 NRSA s
research that 1s funded out of the ongoing prograas. These efforts are to be
distinguished from the new shuttle or satellite missions.

MFE/Magnclia 1s a NASA/CNES misston for high altitude magnetometer.  ARISTOTELES 1s
NASA/ESA mission that would start at 200 ke for six to 21ght wmonths with a gravity
gradioneter suoplied hy ESA. NASA would supply magnetomet2rs and a GPS receiver. During
this period 1t ts espected that crustal magnetic anomalies would be observed. After this
per:od the satellite would be lifted to 502 - 890 ko which would give us a high altitude
ragnetoneter, Neither cf these missions have been officially sanctioned or funded.

g dot 1s th& symbol for the monologist.

Historical Geology coaes under Lithosphere Evolution. TOPO=Topographic atssion. and
SIR-C=Shuttle 1maging radar esperiment C. The EOS instruments include HIRIS (high
resolution imaQing spectrometer), which images the land surface in some 228 spectral
channels providing a spatial reszlution of 30 meters. There is a synthetic aperture radar
that uses three wavselencths (L, Z and X bands).

TIR= Theraa! Infrared Radicmeter, OVD=0Orbiting Volcanolog:cal Observataory, TOMS=Total
D2gne Heasurement Systen.

Major new esmphases recoc-ended - see vuegraph., Almost every panel expressed i nezd
for topographic data.

There are a number of arexs where therc 15 a need to coordinate activities with oihrer
igencies - see vuegraph. GESDiS=Sclid Earth Science Data Inforeat:on Systesm. and
FLDOS=Filot Land Data System. There are a number of 1ssues i1nvolved in the iaplementaticn
of the TOGO plan - see !ast vuegraph.

Minster - FLINN started as a purely geodetic concept. How to cover the entire planet with
6PS, a light weight but precise technigue? After consultation with other panels, 1t
became obvious that a broader approach was necessary. The Europeans were particularly

q
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tnterested 1n & concept that transcended gqeodesy, The European countries are funded for
the deplovaent of 58 to 180 magnetomster observatories. Absolute gravity wmeasureawnis at
s nuaber 0f sites are important for providing a tie to space based models.

The quisticn of how this effort would be built on ex:isting structures was considered.
It 1s iaportant to tie this global network very carefully to the existing Very Long
Baseline Interferometry (VLBI} network, at a hioh precision worldwide, 1n order to have a
hisler, and gqood control on the wery long baselines that will be necessary acrocss the
Atlantic., Ties to the Satellite Laser Ringing network also will be needed in order to
o1ve & good tie to the center 0f aass.

The <Coaxittee needes to diszuss the amaltter of ‘precisiosa’. The Cocléicnt gpane!
deterained that Lhe relative positron of the sites should be satntained az the |
centimeter level, when averaged over a | dav perfod, and down to a 1 am level, when
averaged over a lonqer tiae period, Ties to the center of the earth should be
accosplished at the | om level, when averaged over | year, Rlanst all of this can be
done, 1f there existed a sufficrent density o!f gecometric siles. (The following statement
cn gravity data and tires to SLR was not clear,?

If oneg had a worldwide network, with an intersite spacing of 1000 ka covering all
aajor land masses 1including a nuaber of :slands, the use of lighi-weight techniques, such
as GPS or GLRS, becomes auch easier. The Reference Frame problen essentially would be
solved. We cculd have extremelv dense, fregquently occupied, geodetic networks carried cut
with relatively light weight crews,

The geodesists suggest#d that when the GLRS 1s launched a cornor reflector would be
desirable at each ground site. This would establish the GLRS refurence network and tie it
to the VLB: and SLR networis. Oihers thought to generalize the concept of the FLINN sites
tn include all omanner of solid esrth and environmental sensors. FLINN, under this
concept, betomes a major part cof the earth based segrent of the Mission to Flanet Earth.

Dizon - The rationale for the ivoes of tnstruments that are to be 1i1ncluded at the FLINN
stations needs to be carefully considered. Which instrusents are to be placed at which
stations? Is 1t necessary to pul environaental sensors at each of the 280 stations?
This Comm:ttes can make & m«)or contirbution by recomaending a mechanisa that can be used
to make these decisions. In add:tion, we aight consider how to inveive individuals snd
agencies, both naticnal and i1nternaticnal, that have the expertise to devise 2 reasonadle
prograa.

Mincter - It would not be wise to have all instruaments at all locations. Soxe of the
sites mav be related to areas. VLB! sites will not be established everywhere; only about
12 VLEI stations will be needed. Hagnetometers might be set at 50 sites. S50, measuring
sensors would be set at active volcznoes.,

Dizon - SO, sensors maght, 1n fact be placed awav from active volcanoes in order tc obtain
a base level calibration for volcano monitoring.

Baltuck =~ The tentative suite of instruments will probably be recommended by the
gecphvysical community., That list could be mcdified as other needs were identified. Next
would be the requiresents of other sol:id earth science groups, followed by the cther
disciplines; an atteapl would be =made to incorporate these other sciences without
compromicing sclid earth research. We visualize the program as a nultistep, iterative
process.

Froa a3 NASA perspective, the traciing program supports two other NASR programs: TOPEX
and (not xentioned)., Therefore, the SLE stations would have to accommodate that progriaz
as well as colid earth research.

The progran panel is i1nvestigating the cost at this time. The cost will depend upor
the degree of coordination with other agencies and other countries. There are estimates
that range from cerc base gqrowth to 28% growth. 6n augmentation of several millions of
dollars each year will be necessary,

(&3}




Mingter -~ Referred to the Execulise Suamary of the Ccolfont report distributed at the
regting {7 pages),

Strunne -~ Huch of the progras t5 1n plice. For e:ample, the VLEI sites 1n Tasaanfa, South
Rfrica, Braztl, Antarctica (2 sitesy, and Tahiti will be 1n operation during the early
stages of the prograa, With the northern stations presently operating, there aren’t sany
more fized VLBI stations that need {0 be established. One should not underestimate the
nyaber of permanent GFS statioans that sre close to being operationai; there will probatbly
be zanv aore than 200, NGS 15 presently obtaining data from 14 tracking stations froa
khich HGS will be computing and cdistributing orbits.

Programs on the aonitoring of 1sostalic rebound are under developsent. AR a3recaent
with the Canadians 15 about tc bte signed. GPS stations are betng established for
navigational purposes; thal will result 1n a persanent networhk of stations along the coast
of the US »+.ch wil] provide GPS data tor navigation and for acnitoring isostatic rebound.
Hanv saall 1sland nations heve hopes of establishing GPS stations, It may be that the
cost of the effort mav be overestizaled, especiallv for GPE and VLEI,

The nusber of fixad and achile absoluts oravity aseters nead to be deterainsd. NOGS s
is used 1a the mobile mode.

The biggest problex 2ay be that of handling the data; sorting thea out and gqetting
thea out to tnvestigators and cther users.

The actusl eszpenditure for instruments will be smaller than anticipated, Most
screntists and enginedrs, even aacn) the surveying coasunity, are Qoing to the dual-
frequency instrusents which hive coae down to about £39,220 and should be tn the £20,000
or less range tn the next decide. -

The s0l3d earth coaaunitv needs +0 be specrfic as to where these instruments will be
needed. The comaunity should not be consirained by budgets, but should devise a plan that
incorporates what s reallv needed. With prograss rising everywhere, plan that
tndicates the tvpes of observations needed and the sites that would be acst beneficiil
would encourare cthers to edapt their prograas and to Join the FLINN effort.

In October NGBS wil! establish 3 recional network of close to 18@ stations at & pirt to
10% across Oregon. Althcugh tnis neiworl 1s not being done for geophysical purposes, 1t
would be helpful to know what & larger cosaunity would like to see in terss of a
acnitor:ng network. This Ceamitiee and other groups should design prograas on 3 regfon by
region basis as to what tvpe of conitoring or aeasuresents would be beneficial for a
region.

Once a dual-frequency GPFS sysiez 1s 10 place, only the continuing need to trach the
Jocation of the neasuresent dcint would preveat one froa obtaining 1nforaation on long
tern defcrmation.

Bicon - That's not entirely 1he case, If one ts nnt careful 10 placing the antenna, one
could be plagued with aultipath.

tIn response to & statesent that excellent results would be obtained over an average
of cbservations over a vear.) Screntists prefer not to average over a year; sotions over
a period of weeks or days or hours 1s what .5 desired.

Baltuel - What may be needes is an assessaent of where stations oresently exist and where
stations are being considered for the futere,

Strenge =~ What s of concern it thst the gecphysica! community w3y d2fine their
requirenents ro stringentl. that the mass of data that s being collected will be 12nored
and then decide to obtain new setz c¢ data.

Hinster - what 15 needed 15 an 1nfrastructure that will allow groups to contribute to tre
program., What will be difficult 12 to ccmmyt geodesy to a one day time scale worldwide
which 1aplies te'enetry for all the data, as for some applications real time analvsis as
regquired.
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Goad, Strange - Not sveryone will require real ti1ae answers. Plate aoticn i3 aot needed
real tize.

fundle ~ [f the FLINN petxcit s to be a f1ductal nelwark, standards need to be developed,
Not all statiyons can be part of the FLINN network, If Strange 13 corcect and sanv
stations sre to be 1n operaticn, one cay hiave Lo be selective tn which stations are chosan
as FLINN stations.

Strange ~ The pretles =3, be that the program becoses ecclusive; this may be uted as a
justifscation for butlding a netwcrd cutside cf Lhe g.isting stations. That would ds &
waste of faderal funde. This za. cesull from & standard that savs that unless ~i1)lizaler
accuracy 18 achieved the data are nolt cf use to solid earth science. It 15 not true that
aillinetler acturacy 1s necesssr. in order to obtain useful ceophvsical information,

Prescotl ~ ]% would be tmportant to Lnow whether silliceter accuracy 1s beino achie.ed at
these stations, There aav be sone value to stations that are not superprecise; bul. there
ark sone things thal can be dore 3¢ one knows that & station s stable and 1ts position ig
deteratned at the aslliseter level. Fossibly pot 3l stitions need to be at this
superprecise level, bal there clearly 15 some value to having as asny stations as one can
atforc abl & superprecise level., The only wavy that level can be eatntained 13 tc nave
standards that stipulste s.ch things as: how the marks are established, how well tha
stations are t1ed Yo the surrounding a-ea, and the sonttoring of instruaental changes whes
sntennas are soved, Sune of the zost of the pregram wil) be borne by those who obtain GFS
data for cther purposes and scne ¢f that data aav be of use to the prograz, However, Jjusk
becaise & oroup ocbtains 3PS data and transaits thes to 2 central location doesn't
necessarily okan thatl the date wilt apet scae of the qoials of the FLINY network.

General! Discussion - The Fort Davis station was discussed. Although NGS will be rean.ing
1ts equipaenl, the antenna will ce left 10 plice, Therefore, the position car be
eoritored by anvoae bringtng a rece:.er Le the station, The need to measure the ctositias
every #1ve davs was contested with no zesting of the minds.

Randle - Prebleas arising fror data formats and data types contributed to the FLINN
netwurl and the 1nstrusents used need to be resolved.

Goad - The efforts, missions, and 5RT elements vuegraph does not indicate the 12 VLE!
stitions under missions.

altuck -~ SET element 15 ground based activities; the on-going part of the opregran.
Missions are space missions that require launch. VLBl does not require a launch and dces
not require & new line 1tea :n the budget.

Goszd - Based on this wueqraph 1t appears that the amsssion funding 15 protectec, The FLIRN
networ: appeiars to be unprotected. How can we be assured thst a continuing observin:
caupatgn s protected? MNeither LB nce GFS 1s highlighted. Are these efforts proteciead®

Baltuch - One reaszon that FLINK kas bSeen eabraced 15 that 1t makes sense screntificell,
and is & cood use of rescurces. ¢ LASR can coordinate the ogencv and internatizasl
activities, It alsoc stands out ac 3 serarate defined 1ssue and 1s close as 2né C&n cone
to & new start mission 16 an onos:ing procran.

geodes;,s/geoph-sical observing csmpaign that 15 on a year to vear funding cycle, or at acst
a2 three year funding cycle, will not hz.e the same status as long term k1ssio0n, Such a3
the mission to Mars. There should 52 a more overt support for those prograss that do not
nacessarllv have their origin with NASA such as the GPS program that criginated with DMA.

Ggad - Why can't FLINN have missior status™ Certainly, a plan contributing to a long tera




fattuck - The COP soashow got projyect status snd an effort can be aade to achieve the sase
for FLINN, AS there ssn’t & speci®zc Flignt asscztated with FLINN, 3t say be diéficult,

{1n responsa to & suqQoesiion &hat FLINN be asscoiated with a satellite atsston and a
quest.on as te how funding for ECS 13 guaranteed ax that program has ground and rirborne
sttes ) The support for the protoivepe alrcrafl sensors coaes out of the ongeing SRY
progras: decause 11 ts EDS asscriated, the funding fs scastiams at the espens: of P
support, That support 15 entirelv &t the discrelion the prograa sanagers worling with the
EDS office. Retther VLBl nour SRS 1s protected under NASA sissions.

Strange - Mo * of the fired VLB! stalicns are protected because they are part of the Eairth
Eotaticn Service,

GPS Coordinating Coasittes

Dave Scull (Do¥) - (See 17 vuegraphs distributed at the aceting)
(BOT R3PS, Ra G402, S0 7th 5%, SKW Wash,OC 20570, 202-368-4355)

Historv of Civil GFS Service - The USHF Joint Progras Off:ce decided 1n 1958 to sel up
& reporitng svsten for both atlitary and civilian users o% GPS. The University ¢ Te.as
{UTARL? was given & zoatract to look ialec a civil OPSTAP (Operational Capability) systes,

The Civil GFS Stesring Comzittee endessorsd to defipe funding sources. Funding
through private scurces, withoutl gsvernsent support, was considered; whereby GPS would ba
sold throosh the private seclor. However, aocst felt that the governaent should have
responsibiisty, prisarily drea the lidoility Sssue, However, under investigation are
stins to azake the service seli-s.pporting by selling GPS related aater:al to the public,

FAh wis aot 1atarested 1n the GPS service as their traditional notice to aviators
seezed to suit thelr nesdi. The Coast Guard was interested, because of their operat:vn of
navigatiwnal systess such as LORAN, etc. for the civil comaunfty, and 11n 1939 was
desionated tne civi] 1nterface for & civil GFS service,

The Steering Cozastles grex over the years 1ncluding :ndividuals from governaant
agencies, and the scientific and the private sectors. In 1989 was divided into two parts:
An esecutive cosmittee, chasred bv Scull, coaposed of only governaent agencies (including
1ndivicuals froa NATD countries); and a general coaxittee that 1s open toc the pudhic,
thaired by the Coast Guard,

hlepczynsk: (US Nav. Obs.) and Allan (Natl. 1Inst. of Standards and Technology) are
working with DoD on the problea of selective avasladbilaty.  Thay have proposed that GFS
s13nals be transmitted 1n the clear from at leart tws satellites so that tise transfers
can be accomplished. This proposal has been under review by Dol since April,

horway has & large OGFS differential natwork, The Royal Institute of Navigation
fU.h.), another civil interfsce, 1s interested i1n establishing nodes in Europe for
obtatning GPS information.

Networks are being established by NGS and internationa: organmizations., The Coast
Guard is looking 3nto & differential! network to suppocrt their programs such &s  buoy
tending. The Canadians are considering an active control network and state highway
departnents are setting up netweorl at _some point there needs to be coorginetion
between the manv garticipants, otherwise canv stations mav be redundant.

The asin thrust of the comaittes 15 tc solidify requirements for the surveving
community, the timing cozmunitv and others.

UNAYCO has attended a previcus zestirg, but zcy not atlend the Septeaber zeamber. At
various tizes JPL (Ruth rielan: and HASA  (HD. and tracling progras) have participated.
NASA has no representative on the standing cozmittees. although Hal Theiss said he would
be a meaber of the steering committee, but hes never zttended meetings. The Bur. of lLead
Management, Forestry Service, US3Z, and NOAA participate 1in the sessions. Receiver
mirnufacturers have partscipated (Trisble, Magnavo:).

Lt Cadr, Douc Alsip - See § vuegraphs.
{Commandant (6-NRN), US Coast Guard, 21060 SW 2nd S%, Wech,DC,282-257-0287)
Alsip 15 project manager for the Civil GPS Information Center.
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The Ci.1! GPS Service consistz of tarse &leaents: (1) PP5S (Precise Poxsiticning
Service) xhich requires cartography and access to the high accuracy positioning service
t2) The Inforamation Ceatery and (32 The Precisc Epheseris Service.

The tnforaation center w1}l provide publications that describe GPS, the services
available., and the types of saforsalion thal 1s avatlable, including how tc obtain the
1nfereaticn and how to use i, The publications will be avatlable froam NTIS,

The Center will adapt the Dob interface control document 208, the inteiface Lalween
the spaca segaent and the user segsent, to provide 3 civi] orientad engineering reference.
The reference will have i1nforsation on how to build a recetver, the specificalions, and
thié navigation asessage.,

Instially, the real tise :nfcraation will include the currant status of the
cunstellation. Fulure changes 1n ‘he conztellation, such as anticipated weclipse or
gsneuver of the satellite, miv be avarlable up to six months in advance., The alzanic is &
set of lower precision epheserides that can be used to asake satellste coverigs
predicticons: nmatnly used for planntnd purposes. The systea will be {aplemgnted later cn
this vear or sarly ne<t year.

Iuforasiion aas be svarlable on the ARPA nriy bet, §t is nod contesplated at this
tiase,

Broadcast ephemerides inforsation will be provided itn a tiee frame that 13 under
negotiation with DoD, At the present tiae the dats aust be protected for two weeks; but,
there 18 a possibilitsy that tnat tiae frasze will ba shortened. Within reason anvihing
that 15 unclassifred car bz 2ade avatlable,

The prograx 18 being designed so that rhirges can be aade for all the serviges.
However, it 18 not anticipated that there will be charges, as the cost of iaplemsnting a
systen of charges would be timeé consuming and &xpensive. In addition, it would cost about
40X more to operate the sevsteam,

The progras sanager office will atteapt to answer any questions on GPS,

Goad ~ Hom will the replicenent for the ICD 200 differ from the original?

Alsyp =~ It will ezpla:in things 1n greater deta:l, The replacaaent should te sore like a
technical rotference. It also will hive references to the literature. Funding permitted,
1t should be avatlable within a vear.

The archiving requtrements are unger study. PRecords will be kept of all inforaation
that 15 sent out.

For the present the only epheneris data that will be available will come from NGS.
However, in the future, inforzation from the i1nternational coamunity may be availabie,

The data base will have the capability to accept data from third parties. However,
the initial 1mpleaentation will have no outside 1nput, We would have to look carefully as
to how third party data would be nandled. 1f an information exchange fora is designed,
the data will be maintained separately.

Current inforaation and news items will be disseminated \gh a news letter and the
electronic bulletin board.

Rundle - The Committee encourages the development of the Coast Guard information center.
It 15 a program we have tried to encourage over the past few vears.

Strange - With respect to the civi! GPS Service refer to a two page letter dated Septester
12, 1989 si1gned by Strange and addrecsed to 'Dear Collzague’ distributed at the aeeting.
As chairman of the subcommiitee on Surveving and Precise Fositioning, Strange has
requested those communities tc pruvide hin with «nat they would like from a GFS service.
The recuest hss been distrabuted to those 1n the academic, scientific, surveyingo and
enoineering comeunities.

IGS obtains from DMA the precice ephemeris (originally prepared by NSWC) that 1s
prepared by the DMAHC (DMAR Hydrographic Center). These orbits are obtained on about a two
month delay basis, They are distr:buated to anyone i1n the US; to anyone outcide the US,
case by case approval froz DMAR 15 required.

NGS attempted to produce orbits about one year ago, but the accuracy of the orbits was
not adequate. Recently, the N5S orbits have been comparable to the DMA orbits. It 1s
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planned, bv the end of Novesber, toc begin the distribution of NG5 orhitssy thers are no
restrictions on the distribution of the NG5S orbitz. NGS can also distribute the tracking
data freas 13 tracking stations (& CIGNET stations and S DMA stations &soxtly in the
sauthern heaisphere)., The CiGNET dala can be distribuled frealy: however., the dats fros
the DMA stalions would have to be cleired on 2 case by case basis with DM, Thiz rot a
securttyv problea, bul cutside the federal qovernsent DMA  needs the approval of the host
coantry, NGBS ecpects that xithin one year there will be a sufficient nuaber of tracting
stations  and we will no Jonger be dependent on  the DMA stations. ONA hos recenils shown
wncreased interest 1o becoatng invelved with the tracking and other activities of the
civilian comsundty.

NGS 18 finalizing the forast i1n which the orbils will be distributed. The forsal that
1% chosen will affect the software produced by manufacturers that is distributed to viers
of thoir wguipeent. Once the format 13 finalined, 2% will bhe difficult to change 1t Lo
iny sajor cegree,

GRS Orbits - Gecoesy. Geophysick

Prescott - tRecantly appointad Sranch Chied for Tectonoghvsics at Henlo Park/USGS)  See 3!
Vusgrachs distribuied at ssetino.

GPS, for smany users, ts not coerational as 2 tool. 6PS is still in the developaent
stage, slthough one would not get that fapression 4rom the literature. [n order to ute
GPS for goophysical purposed, a great deal of effort is regquired today. GPE nesds to be
adapted o use by gesphysicists whe are interested {n the earth as contrasted to thosa who
are interested in orbils,in findiang bSetter algorsthas fnr resolving biases, in building
better tnstruments, and in developing stitic techniques.

High grecision GPS 1s nezded. as displacements are ssall,in order to obtain resultis
over a four or five year geriod., \S2# visgraphl. Rates along the San Andreas Faull are
of the order of 28 am/vr, With one cs GPS motion along the eatire ares can be seen in i
few vears: but, tf one wanted to deterzine how that zovesent 1s distributed, on2 would
need GPS or another systea that would be precise below a centimeter. High precisicn can
be obtained fros GPS, but 1t recguires a sonusental effort (see vuegraphs of San Francisce
Bav, Central and Southern SF Bay, California Sites, GPS & VLBI corpariscns, and Loaid
Prieta).

An ezperinent done in lceland, where sverything was not ideal, 1s discussed in
Surveving and Macping (see .uegragh). lceland 15 not ideally surted for satellite
coverage which resulted 1in less than 4 to & hours of tracking each day. In general
results from ! to S5 parts in (0¢ were obtained, This experiments further i1ndicates that
without care 1t 1s not trivial to obtain high precision results.

Requirements for precise results (see vuegraph) - Preprocessing 15 essential to
resolve such r1tems as clock probleas, clock offsets, and different types of receivers. In
order to cbtain high precision, particularly on long lines, the positions of the
satelittes are essential; erther orbits of high precision or a +$iducial network are
required.

‘See 5 plots) Frobleas faced using GPS data - First plot is of double differenced raw
phase data, after subtracting the orbit, for satellites 1! and 9 at stations Alliscn and
Yellowhnife; data is taken from two receivers looking at two different sateliites anl are
difference twice, The scale :s in units of 127; the difference of about 3B million cvcles
mostly occurs at discreet jumps., The next plot 15 of the same data after thev have been
cleaned up; the jump is still visible but the drfference is about 98 to 103 cycles. Neut
1s a clot after the data have been cleaned up: now one sees structure that comes fros
something else because the cycle slips have been removed. The data are ionosphere free
data. One needs to be certain that there are no jumps i1n the data.

One of the reasons that GPFS 1s sr difficult to use today is that all the cata recuirec
a oreat deal of preprocessing. In addition, $or each campaign there appears to be a
separate set of problems that need to be analv:zed by an individual well versed in GFS.

Orbits are what make GPS difficult to use. A one meter orbit error produces about
5x108® error in baseline length or relative position. In order to obtain data at {x107
level orbits need to be known at the ! ameter level: although it would be nice 1f that
error can be eliminated entirely by reducing the error to 28 cm or less. There are two
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aethods for %reating the probles, One 315 to cbtain orbits from an external source, such
as & the broadcast orbitls, or the precise orbits produced by the NSHC, or the arbits
distributed by NGS., One can alsc obtain #iducial data from tracking stations and aode!l
the orbits as part of a solution,

Most investigators interested in precise data use the ¢$sducial data, Mast of the
ctbils betny destributed aren ¢ calculited using double drfferenced phase data: acst are
calculatlad from psevds rargz data, becaese of Lhe work snvolved 1n cleaning ups the phase
data.

The probless discussed have been sclved at the research level. But, we are nct yeat
at the le.el where an investioator can use the orbits without a grest deal of efford,
Thers 35 nt source for orbits ot the subzater level on a routine basis, fMost
1nvestiQators, nevertheless, would opt for using the f#i1ducial dats and estiaate the orbd:t
as part of the soluticn 1n ordee to obtain the highest precisicn,

Fiducsal datas cause scae probleas. The fiducial data takes up a good percentige G¥
the Liae used to process the data, For saa)]) caspaigns, shere the broadcast orbits can be
used, the data can be procuvssed in the f1eld, heeping up with § or 5§ recesivers, But, when
one deals with $1ducral data, that s not possible.

One of the bigoer unislved probleasy 13 that the location of the fiducial receivers
s5n°'t under the control of the user, If the reference dframe rotates, one doas not know
whether the changes seen are dus tc  the reference fraze or to local varfationy in the
garth, The fiducial nstwork being used 15 run by CIGNET, The probles with thess dit: 1is
that Lhey have not been 25 reliable a3 users would like; there have been changes in the
antennas and receivers »hich hace nct bewn docozented and there have been smany days when
receivers wert not in operaticn at & noabar of statjons,

sl of the fidacial sites are tied to VLE! stations; however, the ties have not bean

zae in a rethodical way and oot Seen docuzentsd, Soae of the fiducial sites are tied to
local sursevs,

Dizon - The ti1es are not usuali, betwueen two 3arks, but Setween a theoretical phase center
of & very large radio astrenoav antenns and  a mark that say be a distance of | or aore
tiloseters. Getting the phase center of the antenns is the real problea,

Gged - 14 that 35 th2 case, how can repealability between VLEBI baselines be tested over a
ten year peried ? The chservitions are done at a aark, not a phase center,

Dizgn - That 15 true for the nmobile VLB sites, but not for the f{xed sites, £11 ot the
fiducyal sites are ti1:ed.

Goagd - The physica! phase center of a VLEI antenna chanqez with tiae, Therefore, the only
way 1n which baselines can be compared over a ten year period, or over a day, 1s to scded
that ohysically changing electronic zenter to 2 position in space.

Dicon - 14 one always looks at the same radio sources, doesn’t that lead to & constant
error source?

tin response to a question! Repeating the tie will {faprove the situation.

Prescott - Boih the lscal survev and the tie to the VLBI site may be in error. Also. the
receivers and the antennas have changed due to evolving GPS equipeent and the concerrs
over aultipaths., Chanoing recei.ers raises the problea of how the data are to e z:@.ec:
such errors are at the centiseter level and may not be troublesome at the fiducial sites,
The fi1ducial staticns are moving, as are all points on the earth’ surface; hence, we need
to update the coordinate system. A coordinate system that is time tagoed is required.

There are a2 nuaber of coordinate svstems (MIT, Univ. of Tezas, JPL)., The prctles
with using someone elses coordinate svstem is that everything is changing tstat:ons,
antennac) and, in order to use BGFS one needs someone who specializes in knowing the
coordinates of fiducial sites,
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Stranpe - Frequently, the intarpretation of Lhe geodstic survev by ¥ - acn-geodestst that
has been 1n error,

Prescott - The solction 1 the attainzent ¢f orbils fron continuous data, from & large set
ot stattons, that Jre reliatle and clean. This =guld allew tnvestigators to caleulate
their oun orbits.

At present we hack a.a3lable zlean traciing data, ozcasionally from 2 aynizal zel of
stations, with fuzzy localion haslerv, This eav sound asgative with regard te the TIGREY
natworky but, that 1& nol the poird, CIGRET has Seen 2 @ajor breakthrough, in what this
netacrt has 3llowed us Y0 accoxslish with PS8, ®hat we nsed Lo do 33 fogus on zeans for
saking the nelworlk asore useful,

Ke need clean data, the posttiongs of Lhe antsnnaz (althouoh the coc+dinals
requiresents are not cleard, 3 rezord of the locations of 3ll antennas through all soves
and replacesents, and & suffscient nuoher of stattons Lo insure {fiducial cowerage
globally,

¥han hardware 158 changed we need & long overlap between ol2 and new hirdwsre,
Probasly, the best practice 335 to p.t out new hardware gradually; new receivers should bs
placed at one site and lested thoroughly Bedfore iapleaenting all sites. #n Lhe leng
lig tiae in processing GPS data, 3 acnih or two 13 insuffscient time to fully eviluate the
pftect the changing of sntennas or recetvers will have on users of the dita,

Prron - 1 agree with what Prescot! has presented sith the eaception of Lhe need for tieg,
A study of the CASA UND dats set i1nvolved the compariscn of & nuaber of fiducial networis
which include a nucber of long baselines. Manv of the baselines are 508 to JQ88 or 1200
kz in length, Those baseling estiaates are very sensitive to ordiss and., hence, very
sensitive to the avatlable fiducia)l retworks, A compartisen was sade of  US zrlw,
US/Europr, US/Australza, &g USsSurags Ausirslila networks and the entire networl that
ncludes Foly, Hawail and fizerican Sinoa,

The only true f1ductal stations sre the three US stations. Thase stalions provids
VLEBI data, approsisately at the centiazier level. Although there are VLE] sites near ali
the European and Austiralian statizne, tires were not available, ur were thought not io be
adegquate, at the t:ze ine siudy w3s accozplished, Therefore, those staticny werpe act
fixed 1n Lthe analysis. but were estieated; although very tight a2 pricri constraints
{severz] asters) were applied,

It 15 surprising that aven though one does not know the iocations of the traching
sites down to the centinster level, thes contribute significantly to 1aproving the erbits,
This i3 evident from the oraphs where a least squire fit to the east and north comporents
for the US/US, US/Surcpe and US:Zurcpe/Australia data were cbtained. The bazeline
precision 1is expressed as ‘a? & bFIN1/2 phere )] = baseling length, and & and b ars
coefficientsy & 1s a function of insirument ncise and b 1s 2 asasure of the lensth
dependence, One should note that the b values, as stations are added to the traciing
network, tmprove fros levels of &4 tz & sarts 1n J0 to the 8th down to levels around 2 to 3
parts in 108 to the 8th; even thcuch the Eurcpean and Australian stations are not trested
a5 VLBY fiducial sites. It appears that. tf the gecmetry 1s good, one can acconmodate for
poor tims.

Rhen Lol and Samos are afdzd to ke network, the data set is not taproved. AliN:
1t 1s not clear =shy this 5 the taze. ¢ appears that the data nolse st those two 3}
duriag this experiment was tzo lerge.

«3h
tes

Rundle - At our 1last meeting GZtrangs suggested that the NGS would operate & glodal
tracking network.

Stranoe - The present operating statssns have z0.ed to the point where there are now sim
sacs at Westford, Richeond., and Mojave. Others have siny macs and NGS is in the process
pf procuring one which will be i1nstallec at lLoly and Hawaii. NGBS 1s obtaining data froc
DoD stations which includes three 1n the southern hesisphere: Se:thfireld, hustralia:
fuito, South Asericay and Baarain, Persian Gulf, NGS is gqetting S second phases for
those stations which are used for orbit determination.
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In October 1989 NGS will work with the Untversity of Tasmania and with & group in
South Africa, Those are firged VLBI stations., EZefore the end of the year it 13 hopes te
have receivers at those stations.

The Norwegrans have purchased a nuaber of ROV receivers which have not vat been
delivared, NRGS will ezasmine the dalas froa thoge systeams, It 135 possible that there will
be GFS stations 1n Antarclics and Talhaty, if  fixed VLED sites are instalied at those
alaces.

The docuaentat.on for stations was podr in the past, as these xtations were used itz
crb1t detersination staticns and n3t fiducial stations, Clearly, the location of stations
and the posttion of antennas are 1tleas that zust be sddressed.

Gne prodles 15 the corputation of ery high sccuracy orbits.  For that a seall acaber
of stations (cf the order of I2! are needed arocund the world.  Aaother problex :s Lthe
establishaent of tocal fiducial anetworks which revuire sose redundancy. It iz hoped that
thers will be a large nuanber of statirons in the US to provide this redundancv. R receiver
should be placed 1n Lhe state of Wishinglcon in order to strengthen that VLBI station.

The ainy aacs do net produce auch 3n the wiy of cycle slips, Therefore, douchle
differencing 13 feasible. Shortls, Jdasan, Lok, Moj)ave, HRichaond, Westford and Betsel
will have ain! sacs.

Rundle - What 1z needed, b. whoe.er asintains & nebwork, ix a strong coasitaent to
producing high qualits dala froa the fiducyal stations.

Strange - The point 1s thal HNES cannot acconplich fts global mean sea level prograx
without those stations, Once the fined VLE] sitations are in operation tn the scuthare
hezisphere, We need to lock at the laser stations to determine whether to send mobile VLEI
to those stations,

NGS does not plan to rescee the antenna at Vandenberg. But, NASA needs %o provide
equipzent to be used at the site. The collocation with a GPS receiver has been gaind on
since a18-198s5.

Minster - We need sone standards or rules that evervone can agree to, when equipaent i3
changed at 3 site, One of Frescott s .uegrashs indicated that there is no biss belween
the GPS and VLBI determinat:ons at Vandeanberg and Hojave. Yet a straight line £1t of the
data points 1ndicate different slcpes for the GP5 and VLS! data. Therefore, the criteria
one should adopt 1s that equipaent should not be moved until the slopes are in agreeczent,

Strange - There ts nothing 1n the works to prevent that from happening, except that the
necessary equipment sust e found, One could §nstall the TVDS's., One could also put sore
equipaent 1n the antenna tratler. As the antenna will not be noved, there will be no loss
in continuity of VLBl measurenents,

Rundle - How can the user comsmunity rzoister theyr concerns about these orbit gquestions?

Strange - NGS should be contacted., NGS will not be in a position to 2onitor the verticel
position of stations worldwide tc a few milliseters, 1§ NGS does not maintain 2 coordinele
svstem. Originally, NGBS established the fiductal stations out of i1ts base program. But.
now with the Global Clizate Chante progras NES has specrfic funding for accoaplishing the
worldwide observations 14 woeldn t hurt for the user comaumity to point out how
important these staticas are.

Rundle ~ Poees:bly the Committee chovld take a stand on this matter and make some strong
reconsendation on the funding of enfanced fiducial network.

Strance - Is it poesible tha. the data from the ROGUE receivers at the Deep Space Net
sites can be made available to NGS for orbit determination?
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Pizen - It 15 the subject of sntense negotiation baetwsen two briénches of JPL:  The
Geodynaaics and tha Deep Space qroups. Three months ago that agreesent was not tn place;
but, | assuae that will be worked out.

Pregcott -~ USGS has 1n the past tried to influence NGS; dut, they have nol teen vary
respoasive. However, with a f1.8d budget, an agency cannol be rasponsive to the needs of
every agenty, [ haven't found NGS, as the operators of this systea, to be respensi.e to
the cocezenty of usgss. Sinte by NMyrch 8, 1989 asaorandua to Maz Ethridge that dealt wish
GFS {yducial sites in KNorih Aoerica, o which 3 response has not bewn recei-ed, an
international oversight coaxitles has Seen selup under UGG to keep track of CIGNET.
Jerrv Mather and Rulh Hielan ary co-chatrpersons and Frescott aav be the enlv cther {8
reoresentative,

Furdle - Racosnendation 2 of our repd’ i could be revised to include fiducsial stationg,

Sirange - Wouldr't 1t be best Lo have &s asnv af the GPS orbit stations a3z ocossible
operatyzng at ¢LBI siles, 55 that anv differentia] station action doesa“t have to be solved
for &t tre gase tiae that one coapeltes the orbit® At & sesting in Edinburgh, Ruth INtlen
stated that there wasn t any point sn having aore than one GPS statson at a VLB! site. [f
gtations are not collocatad., one nesds %o compule Lhe motion of the station at the saae
time that the orbit is cozputled, 14 VLBl =monitors the station postticn, one wouls ba
betier ot than 1f one had to sclve for the pesition,

Di.gn - One should have 3t least threz such stations in order to define a refersnce fraze.
It ss doubtful that all VLE! s:tes need GPS cobservations., In the first six hours of
observations, sc auch data are collected and the data strength of GPS is so grest that one
can compute the station location 2doquately sncugh for orbit deteraination.

Strange - That ts Lthe crux of the probles, 1§ one ts considering decade-long xonttcoring
at the m:1liaster level for polar action and earth rotation, one aust have VLBl to aenilor
the differential plate zolion,

Dizon - One npeeds a subset of the VL3I sites at which GPS observations should be sade.
What 15 1n question t1s the size of this subset. One reason for not sncluding all VLE!
sites 15 Lthat fived VLRI antenna sites can have very bad aultipath and shy vistbility
charactaristics. At =zanv of these stations, it would be best to gel away fros such an
environnent and obzerve in the open where there 135 qood sky coverage and ong need nol
worry about sultipath or cbstructions,

Ggsd =~ One could observe at an offset of 808 seters and still satisfy Strange s ccazent.

Hinster - At the Coolfont meeting, 1t was detersined that about 12 VLBI sites would be
needed to define the reference $rame. This nusber is not figed; 1t represents an order of
maanitude determination of the number of sites that should be isplesented by a ceoaplete
suste of instruments.

Strange - The stations that shouls be tied in are those that contribute to polar naction
and earsth rotation because those stations will be coserving every five to seven days. The
accuracy of the differentisl pesiticns from these sites will be verv good which will
peratt millineter level accuracy., Those are the sites at which NGS plans toc establish GFS
stations. One alsoc needs to narntain the laser measurements in the systea.

Minster - I there 15 a reguiresent on the abserver to obtain data at some precision, one
needs to :nform the observer on the azount of averaging that will be persitted., If 2
m)llimeter precision is required cver one hour, 1t may not be possihle. But, 1f avetaging
of 2 dense set of we:periments over three months is permissible, there may be sone hope.
The qoal established at Coolfont 1s the attainment of one centimeter precision over
twenty-four hours.
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{in response to a question froa Met:ger) The vartation is gravity at a site, ina
recent espertaent, was coapatidle with the fres-atr gqradient and the sateliite laser
ranging aeasuresent changes ia height; sexcept that the coefficient had the wrong xign,
The sagnitude was a few alcrogals (exact nuaber not clesr on tape).

Prescctt - Interesting data have been obltatned {n southern Cal:fornia correlativg changes
in difterenttal gravits wizh chanQes in elevation 208 strenqth over a period of o few
2 "H,

Ggnors) dyszussion Follengd on abzolule and diffsrantial gravity aseasuresents and
anvironzental nfluences, such a3 water table and barometric pressure, that have Lo be
considered before reneatl assgsarecents can be cospared, Considerable effort i1s nesded in
satntaining stadility, repeatabidety and accuracy of gravity ssasurraents.

A nucber of groups are warbisng on G fifih-force class of probleas, In aost of thess
e-oersnents the virtations are within the error bars, Eckhardt 13 the only one thil bas a
siqnal outside his error bars.

Fulure Croaayt A v

Grlin - Our budgel regquests far 1989-1998 include support for three aeetings of the
Cosmitiee and two serbtings of 3 panel. Responses will probably not be received befcre
fDotober 1, 1985, Thugs far w2 hive not received any densals,

As this 1s the last zesting of the Commitler this calendar year, the Cosaittee should
plan an the cantisustion £ the Coaarttee and the forsation of a panel. If suéficient
funding 15 nct reseived., we cannct perfors the tasks., The funding s:tuation should not
influenze cur thoughls on cur progras at this tias, In fact, f{f the panel studvy 1s of
great interest 1t zav eise the funding situsticn,

Bungle - At the last zeeting 3 nusber of critics) zrobleas were discussed; the funding ang

. attention to aorbit deterainations was one of thea., There {3 alsc the problea | proposed
tn the letter to Er.an Siinner. [ proposed thatl we constder 3 follow-up to our czurrent
resort which aight be sntitles "Geodesy in the Jist Century: Prioritfes in a National
Prograa”, Tha ata would be Lo 2-rasmine, 1n detail, the issues noted tn the sxecut:ive
SuBCary.

Over the past 100 vears HNGS wis the ma)or aqency responsible for aaintaining first-
order networks 1n  this countrv,  This activity i now being done by a multiplicity of
agencies; including technologv develcprent and observing, In this environaent, how cin we
assure that a cocrdinated and continuing progriaa will be established for the next century?

Oritn - The Cozmitier would need to develop & project plan to accomplish this study. How
would Lhis coordination operate in the federal governaent, particularly when the gecdetic
seasvresents that are our concern are 10 diverse aqencies with their own budqets and
priorities? Ia the 19th century and the early part ot this century, NGS was the focal
point for all geodetic data. MHowever., today, precise Qecdetic data are being obtained by
3 nusber of groups. Therefore, are we considering an agency that would be primaril. a
data service which would gather, evaluate and disseminate data and would establich the
requiresznts for points to be cbserved on & contrnuous basis?

Rundle - The Conmittee need not get down to that level of specafadaity. One could identrfy
the needs and spell theam out 1n some detarl; data base needs, educational needs,
technclogy needs which might 1nclude orbits, & discussion with agencies could establishk
where those functions are lirelv to reside,

Orlsn =~ Some rgorganization of government, &5 proposed in an earlier report of this
Committee, would be required. The agencies are tryino to attack these probless throuch
Coordinating Cokmittees; but the problem is that they each have different priorities. For
esample, reobservation of stations may be a lower order priority to NASA than to NG5S or
USGS. The proposed study, primarily, would have to consider the organizational problea.
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Ryndle - You have juaped to a possible conclusion to the study. Howevar, i$n discuzsions
with agency eaplovees, | concluded that soae federal agencies would like to consider
slternatives as to how these functions should ba conducted, how to establish well dafined
functions ar each agency, and how 10 coordinats thess functions in 2 national pregras,

Stranze - The daffrcully with such 3 study would be the establishaen! cof raler and
sissions for the virsous agencies, One would nesd to snclude the top smanagerent in sach
agency in such a study.

Ryndle =~ We could deiine the tashks that need to be done without defining which agency
would accoaplish a gpartrcular task, For wm:asple, for data base sanagesent we aight
censider the dola berng oblained, the data rates neeted, the structure of the data base,
sng what will Se needed in order So interface with other data bases. The study sight
consider the tvpe of orbits needed for space gaodetic svstams, the accuracies needed, and
the zeans for assuring qualstsy control,

Qrlin - The two land data reporis are Qood #caxplex of 2 national need that gol subaerqed
due to interagency squabbling over roles and prioritfes. The reports were esbraced by the
civilian and local governzent cozzunities; but, the faderal agencies could not agree on
coordinated orograa., ! balieve that & siaflar result can be expected froa a study on this
topic. It 15 & national 1szue that should ba addressed; but the likelihood that anv
action will be SLaken o0 any of the repo-ts recosasndations is nil.

Pregcott - There are scdels of progracs that span agencies that work quite well wxhen sach
agency has a clearlv defined role and each Las a different part of the pie. The Naticnal
farthquake Hazard Reduction Frograz has parts in USSES, RSF, and FENA.

firdin - In the present case there sren’t ciesrly defined roles. For a coordinated pregrian
to work, the oecdeiic rcles cf the vericus agencres wouid have to be clearly defined,
Such roles would have to be established be the various agqencies and agreed to through
aesorandus of understanding.

Eyndle =~ The situation 15 analocjous io what the Coamitiee hias sugjested in i1ts currant
repart. The Cosnttiee has made 3 series of recoaaendations; but, we have not indicated
who should do the work,

Qrltn =~ Becsuse of ocur snabilit, ‘o azsign tasks to specific agencies, the worl will
probably not be done. It is directly comparible to the recomsendations in tha land
information raports, That s the problea that we need to resolve. It's not that
recozaendations this Coamittee generidtes are net extremely important; but, along with
those reconnendaticns we need to consider an isplesentation plan.

Bungle - Then how can this Coazictee foster such a critical national prograa?

Satlor - By reports sicilar toc the one we are coapleting. The Comxittee's liaison
seabers, using this report as i toc!. need to convince their top managemsnt that such a
cocperative prograa should be suppcrted., Other than that there seess to be no way to get
such & prograx started. Cur repcrt gives the lialson meabers an independent objective
analysis of a problen that can be used for funding support,

It 1s clear that different niches are being carved cut by the agencies. NASA
expresses its role ag technolco, develcpment and not operational and NOAA aims to prosvide
data to the gublic.

RBundle - The Erice and Coolfon: dacuments make a strong push for NASA to assume an
operational role,
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g§iranoe -~ That 33 not appreciri.ed by the-operational agancies, NOAR's role iIn the Global
Climate Change 1nttiative 8 to provide sean sea Jevel. 14, as 2 result of a Zooléont
reccaxendition, NASA  underlakes 3 siaitlar progras, NOARR would not appreciate zuch 2
reccaagncation, It aore work 13 raquired oo the ses  level prograa, additicsil funds
shauld be pravided to NOAA o v pand stz progris,

Rison - Rhy did Lhig large Qraup of stiantists decide that 1t was 2ppropriate o~ NASH to
urderiake 3uch an effgri”

Stracgs - Is 1t posseble Lthal the Nada scientist griant progras might have scaething it go -
with that decision”

Saslor - Fros what [ ve hears adzut the Coolfont aseting, ! get the tapression that it
exphasized the things that xere isportant to scientisty, There was less interest i whe
would do the work., If this Coamitiew wanted Lo siep on sore controversial ground, we
could rrcoznend who Joes xhat and abe 3t clear that thare naed to be lines of Sivision,
That atght de & &ore powerfcl spproazh than to state that the federal goverrsant snzuld
LpCRESe & progria, fn tares of ratichil solicy there has to be some divizion cf
speztalization, otherwise #ach graud wil) attesst to 1nzrease the side of i1ls own pregria
at the e-pense of others,

Strangg ~ {ln response $o Mew tne rending  for the Global Clisate Change Frograz wai
handledil The top sindgeaent 33 eith kjency snvolved i1a the prograa deterxined what sach
agency would do, After agraliny on the level of funding for each agency, the propozal was
forwarded ts Congress as 3 single progria with funding for each agency,

Qritn - That is  the kinc of effprt thial would be needed, to get the vrdit progras we re
discessing on the right irack.

Slrance - Thetl was what Mirias Raltuci wag suggesting when she discussed the NRC Czaaiitise
on Earth Sciences,

Rundle - Another wviable topic fo7 3 zanel study 15 the study of gecdetic needs éor the
Glsba! Change Prograz.

Griyn = 1t seeas to o that the orb:it study should be underiaken by the Coamittee. As the
needs are divarse, 3apul froa & nosber cf different arsas will be required. In agdition,
we know the agencies invelved and their probless and hiave 3 general idea as to Lthetr
prograns, A procedure for fagpleasntation of the Coamtitees recommendations 10 such a
study could prouceed alern the lines cf the Global Cliamate Chance Prograa.

The gecdetic needs vur the Glcbal Change Progras sight be handled by 2 smore ccohesine
group, whose expertise aay not be regresented on this Comnittee; such a2 sftuation lends
itself to a panel studv.

Minster - The Coolfont meeiing. 32 », viea, d:d not lay out & plan for NASA: but, l#:d out
those thincs that should be done 1rrespective of who does the work., There e«rst tae
Global Change Initiative and the Concect of a Mission to Planet Earth snd the scientists
felt that tn both of these prograns that solid earth science wis either neglected or the
role of solid earth sclence was underestisated. The Coolfaont reccamendaticns are
statesents of what needs io be dcone. This 1dea is spread across all the Coolfont panel
reports. HNevertheless, we did nct reccsaend programs that were beyond NASA's mission: for
e.ample, & prooram 1n earthquat rediction was not recommended. However, the report
addresses a program in E€loba! Ses Level which NOAAR has @ mission to accompi:sh. The
Interagency International Relat:cn panel needs to consider such 1teas,
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Prescoctt - The question that arose waz whether the recommendations were geared to what
NASA was likely to do based upon their history or were the ccientists only defining those
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things that nesded to Se done. The Coolfant rapdort takes a middle jround. However, the
group d:d not consider prograus that were coapletely outside NASA reala.

Mingter - 1¢ KOAA took a stand that i1t would provide the Sea Leval data recossanded ir ibs
Coolfaont report, the coasunily should ecpect that NORA would sdapt or change the flaver of
the orograa in order to satiséy not only NOAA™s prasent sission but the needs 3: tha
coxnuntty,  1f NOAR were not willing fo do  that, then 1t would be reasconidle ifo- the
coaaunity to e.pact other agencies tc take up the slack,

Chagsan ~ Anvone working fer 2 federa) agency has Lhe 1nttsal problea of teging te ckiain
tunding, A repsrt fros & group such 33 this tan be usec a3 support for such funding, NG3
has & further probles 1n that tt has to cospete with cteanography and aslecrclogy pregrass
for the hard to zoze bv funding of AQAR. That's whv the Global Clisate Change Frograx
succeeded 1o providiag S6S with 2 gecletic progria,

fisngter -~ We re not considering credeftning agency aissions, I prrceive frea Balilch s
presentation that there aight be 3 problex, ¢ we are not careful. Soascne nct 5 faver
ef increased funding aight conclude Lthat the screntists altending the Ccoaifont aseetiag
were ivatheéring their owxn nest and stroking the back of agencies to make evervone hippe,
Unti) scientists organize to agree on inose things that have to be done anc who wll go
thea, we will not have an 1mpact,

Ss:lor - An tnteresting ewanple 18 the GEOSAT atssion, conceived as & geodetic alssicn %o
cover the gravity field 1n the oceans, It wax funded by the US Nyvy In support of the
TRIDENT prograx. When oceanographers becaae tnterested 1n GEOSAT data, that comzunitly and
NORDA got behind the proorza. They obtained the support of umiversity oceancgraphers ing
a broad spectrus of go.erasent agencies, who 1ndicated a desire to use GEOSAT data to
studv oceanographic varzabilitv, This larger group successfully aegotiates with the N
to 2djust the GEDSAT orbit to repeal every |7 davs and dupl-cate the SEARSAT orbit. Ar the
ground tracks were essentiallv in  the sase location as those for SEASAT, the jroup
successfully arqued that this portion of GEDSAT data should be unclassified. Thus, 1t wis
the oceancoraphy comaunity groundswell thit encoeraged the agencies to cooperate in the
effort, Thare axv be other initsatives, such as & GPS mission, that require cooperat:icn
of aany agenties. Strong scarenttfic justification will be needed before agencies Cin
develop meroranda of understanding and funding sources to accomplish such a zisszica. That
1s the kind of repor{ Rundle 1s proposing. We aust define the specific science needs,

tinster - Ancther arguoent for such missions is the loss of leadership in this countr. 3¢
guality and resolution of dala. It 1s clear that by liatting the resolution of data
required from screntific arssions., particularly the data that are released to scientists.
the strentific progress in this zountry 1s being slowed down. The example that 1s given
15 5FGT 1nages; the highest resclution space photography obtainable. Investigators weould
prefer to use SPOT izages rather than Landsat photography.

Bizgrn ~ International asssions ta
arguing that the US sust have le
sspectally as emphasis shifts to g!

Le precedence in NRSA. We do not gain anvthing &,
adership. Science 15 still very auch internatiznal,
sbal wavelengths,

Hincter - At Cocliont, we fourd same who wanted undertake such ve.y short wivelength
studies that the dsta could not be acquired from space, but had to be acguired froam
aircraft - teopography, gravity, crustal magnetics.

Orlin - The Committee should tacile the 1mplementation of an :nteragency prograc. The
panel should tackle the geodetic needs for the Global Change Prograa.

Saslor - Another topic could be a discussion of the tvpes of sensors to be used at the
network stations and the coord:ination among existing netwarks such as the IRIS oglobal
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sessaie aelwark (GSN1, This Comattter cou ., define the geodelic requireaents and could
irnestigate what the varyous organtraticns are coing.

2.~ Thig coculd 1nclude 2 oot 20 whal IRIS and USGS are doing o5 the seisalc networks
and recosaend how the propraa can b coordinaled.

dingter =~ The FLINN pregeds has solerdizsiplinacy and inlercalional aspects, 1t also aust
help 38 the stud, of glebal sed levr] 35 well 33 in the deterasnadion of & geocdel:c
referance fraze -~ siptiong would be pxtablished &t the global sea level sitax, AL ihe
sine L1ae Dang dedoraaticn cen Gw acssured. 1Y hax to satisfy NASK tracking refuirerenis
and pro.sde fsducial 2iter icr the eyriMednd Srelifllian s.perimenis

Bundle - It 1ncerporates  all of long-lera probleas iahereal 1n the continuily of Qecdatic
dats.

gelyn = 1§ we dacide o unectale 3his  study, NASR should be conliacted $o deteraine
whether thes plan to et up vy~ own  studey group. Ny tiapression fros Miryas g
preseniaticon was that ther weren t.  She entcuraged this Coaastise to undertale the studv.

14 the Coxarttee ocwzices 1> underiike ihe stedy, & charge to the pant! sheule e
prapired and 3 list of propised panel  aeabers should be devaloped. Ke could then run
that past NASR, KBS, USGS and KEF, (he azencist zost likelv to have an tntarest,

Binster ~ 1t atght be wise 235 run 3¢ past the Cocliont Intecagency panel, Molbregar ang
fuzs were Cco-thilrperions.

Di.gr -~ Threw Ley agencies, HASA, NEE  sac USGS, are cepresented on this Comziites.
Alaost, de f3ctc, we hare he interagency rapresgntation that we need. Kae 3re onls
aiEsing NSF,

Runglyg - The FLINN concezt ts internaircnal in scope and transcends NASR,  NASR cahnst
hupe Yo run Lhe FLINK stations 3l) cver ihe world,  The staticns estadlished i1 varisus
zourlryes asy be dessgraled & LaSn or 5y sua internations] body as part  of the FLIR.
netwsry gven though they serve cihsr Zurpnosss,

Di.on - 1t s critscal that thers be scae sset o4 coafiguration control  sc that tne
stations produce high-qual:it, dzis 1a reascnably consistent forest. An oversight or
standardy coanstiee nexds 1o be el 1n place,

Prescott - The probles 1s that fer an internaticnal progras there 1sa”t  ore 2genc thal
has overall responsibilsty,

Sirarge - It ss the statios coerstzes that esiablish the standards for thair can stations.
Hinster - We could deterxine the we:ght tc be assigned to each data set,

Strence - I would cbyset tc the FLINN network setiing ud garallel stations, ag that
would not be 2 wise use cf federa! funds.

Hinster - Redundant sctivities perail resvlis toc te Compired. Is it better to have one
activity ang not be certzin o0f the resulis or to have twe activities that might confirm
the regulte?

Stranoe - | a not ready to concede that tne only way to get adequate GFS data woridwicde 1s
tv operate a ROGUE recesver. However, that appeare to be HASA s opinion so.
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Hingbgr ~ Tha FLINN melwark Bas not been deiined, We should be very Sireful o
dygasscorate the srguments varscus GFS  plrticipants have aade n the past frzs the
definsbicn, & decade $r0% non, OF & f.lure LCE3Y FLINY natwerk.

Stranag = It would B dore frolbtéc! to coencEntrale on o sdeal network to condult ik
cgasforirg At zesds 1o o done to satisfy the  virjouy groups using the data.  The
progeas 3f tlatiems N33 us astabliehing 3% acciag toward the achievezent &4 wiriduide
sonsiceing, ¥t 4NE arlliagter level. of aman sed lecel,

Micgter - 1 t3ke gl thaL, i i thrak O four yRATE  sOaR  fOreign universite,  kflar
nxla2ing Cats that c.arlasg vl of A3S, byt bz & Siffarent set  of assuspliont, wliter
R P priceducus o523 By NGBS i mel correct, Lhat NGE woold consider such an odjecticn,
Ie an sndependent 1t oF dash and e MNdiderant procedurer zre 0ot kvatlable how would gne
ever kngw how LG 62 it aralviis Deitar”

Cengrs] 132038380 = Th2 dals 2an Se given Lo 2 rusher of different groups for andlymis.
H3Z  saires thetr dals jazedistely &atlable to any snvestigator. The conseguencd o4 gush
3 athitude 1s that orE should nct try Lo defing FLINK now. The definttion weuld evolce
sy techaology svelxed., It i3 alsc tree thal 1§ NASA zefinex the FLIKN conzest, 1t will be
a NASH concest. It wzuld Be Nest fir an independent group, such a8 thix Cozaiitee, %90
getine Lhe toncept., Cooldznt raszez the sossadiitty of a FLINN networki the nebwsri wax
act deisaed in any detar). WMl nseds Lo 3¢ docuaented are  the requirexents cn a
woridwide basis thatl should be scordinated, cospared to the activities in the individual
cauriries,

Stringg - Wa baow that cerdtais 452 YLB! siations will be astablizhed., What obher f1sed
VLED stles are rually nezced Be,ond those thil are presently planned? Given that GPS
stations will be establ:ished 3t ira glanrced VUBI siles, where else would ons egtablish
peraaentl, coperating 3FE gialicas™ ALY of the problexy, presumably, have been 1dantified
+ &t Coolioal ang the nuabar of staticnt required o study thoie probleas was estadlished,
What 15 the priority in estabdlisrirng  he 200 stations recosaended”™ There are Qroups
planning 1o establizh pesesrant slat:idns who will be transmitting data to NGE.  Rhich
Qroups 30 we ericurigk by apst®
Ons of the stalions NGSE i3 conceniraiing on 18 one  in Antarctica, because that 15 where
the glaciers exist and where the 1ce coaes frux which affect ses lavel,

Prgszotd ~ Before one desides where & station should be established, one needs tc define
what we ae3n &y & hagh precymion station: should 1t be NKSA, or should an IERS type bady
be 52l up. Il 33 not needed o detleraine which stations are to be lat into the networy,
Sud a well definec sed of standarcs will enable us to assess the qualily of the dats ircs
tach station,

Dixen = what qualifies as a gzad statfon 2ay not be under any 1ndividaals ceniral,
Er vronzenta) effects that contribute ncise, miy not be detected sniitally: bui, when
detected researches do npt use such stations 1a Ltheir snalyses. A zoasmttize cannot
declare, & prigry. that sose sfations are quod stations

Bingter - A si1zrlar ceohles wi!) clague the sea lesel stations along the coast. Special
eodelirg techniques wil! be needes Teéftre dats froa these stations can be used.

Gernpral discussion - The group agreed that a set of standards and procedures would ba
useful, It wecul? bhelp obusrvers to deterasne what was needed in order to achieve
acceptable resuits. In add:tion., where there 315 a difference of opinion as to procedures
and technclogies, som2 testing prcgras should be established.  Possibly, this Coemittes
should enunc:ate a set of high level goals and not be very specific as to procedures ind
technologies to be used,
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For thd FLINN neiwork, the Coamstize =13ht nol want Lo indicate that all xtatsons
should & occepied by G6PS,  Possibly, the FLINK stations should be capable of being
instruzentied with a wide varietv of instrusents,

Pregizil = If 3 network of gecdelic stations 313 established, there would have to  b& xo3e
coeasn  eleaents, There should be a sinQle dats depository and the data shouid be
tracsaiited tn & cosaocn feresn,

Ggngea! drgzonrion - The gquestion o8 & responsible agency and the probless that woulc be
encountersd 50 an international prograa were discussed, K solation, such  as that osed
for the Internaticnal Lalitulds Sesvile (ILS) estadlishead under the auspices ©é  the UGG
and  the AU, was sugoested. The ILS acnitored the observations frox § statiens a3
coundryes. Staticns d1d not have sdentical instrunents - howsver, the cbserving prstrie
way sdent,ca} 2t each station,

That 13 3 procsdure thst would have to be established for an (nterrational progran.
Fespensibility could not be placed 1n one federal agency. Possibly the IUGG or the InG
wguld také FLINN on 33 & spellal) project by setting up & cantral bureau,

Gyad - The IERS has reguested proposals for a2 GPS service Lhat would contribute to sarth
rotation studses. AR equivalent prrgras for GPS aay be pozsible,

Frea an iaternational point of view, NES has bzcome the focal point for orbit
detarainations, The probles that sseas to concern us (s whether NASR and NG5S, acting as
L.t responsidle aqant for CIGHET, wil! work together rather than saparately.

$i.5n - st our last seeting the caze was sade that because NASA has a tracking requirezent
for TOPEX, ‘hev would establish 2 core netxorl to insure that they obtain the data nasded,

Gzagd =~ I¥ HAZA contributes dats frop their stations to CIGNET, NGBS can maxtaize the
gecpraphicil coverage by putting their stitions elsaxhere,

glrange - For a global progras such as the Global Cliaate Change Progras which i1avolves a
nuxber of agencies, where wach sQency has its  own responsibility, there are certain
activities related to flight avsgions that, 3§ nol done by NASA, will not be done.
Ancther 1tes 13 the upgrading cf the capability of VLB! to higher accuracies., However,
there will be a worldwide GPS orbit deteranation tracking network, even 1§ NASH does not
doe 1t., The prers ~n of the network will be as high as the users desire. HMany of the
ccagonents of th [N netwerl car be accosplished without NASA pertizipation; hut thers
will not e & laser network unless NASA does the work.

Minster -~ The FLINN network encczoasses aore than GPS orbits. With a netwerk of stations.
2 forus on earth science 1s possible. Geodesy 1s only one aspect of the prograa.

Will there be o glcbal GFS tracking network of a reliability that will satisfy NaSs s
tracking neecs”

Strange - NASA will have to eatizf, their own requirsaents for theyr flight aissions. He
agency would relv on cutside cats which are essential for their own missicns.

Mingler - Should the Comsittee reccncerd that these station that will be run bv NASA and
those by NGS be ccaplementary rather than redundant”

Strange - That would be worthwh:le, but tlere are certain lizitations., The three deep
scaCle ststions where receivers would hive %2 00 1n are at Goldstone, which 1s close tc
Moja.2 where a recerver 1s 1n place; Ausiral:a where onlvy a few measuresents a vear will
be made. which 1s close to Taszania where operations will continue on a regulzr basis
every 5 to 7 daves; and Madrid, which 15 close to many stations operating in Europe. The
alternative 15 to aove recelvers out: one possibility, 1f we can be assured that the data
are good and that they will be made available to NGS on & continuing basis, is to tale the
receiver from Goldstone and place it i1n South America.
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Ningter =~ What the cosaunity 33 fsced with tx a requirement to have 2 set of stitions
worldwide: a subsetl of which 18 run by HASN 1n guch as fashicn that §4 KASA qets aathing
eise they can still functicn adequatel, to satiséy their missrons., Sisllarly, KGS needs
te run a set of stations so that. #ven 1€ NARSR dows not provide any data, N5E car satiséy
thesr mis3tons. Ne should try 40 seossingle these two sets 5o that the rest of the
cossunity Can Rave 185 reguirengmis fati1sfred,

Rungle = Froz cur dixcussions ] belie.d that the Comattiee should fora a panal on kg
FLIRN network. 1 suoest that Minsler loel 183z Lthe procedures a panel should #3llsu an
e iasning this gquastion.

ACTION =~ Ninster to prenare & chargE Lo ihe pane) and recczaend three or four fane!
seabers and a2 lite nuaber of gliernites, Riter corferring with Roundly, Rinsier it teo
teansert the saterial to Orlin who will recuast Bzard approval for foratng the panel.

The rezasnder of the xessica o Seplecher 12 and on Seplesder 14 dealt with the Comzitiee
Beport “Geadesv 1n the vear 20337, Afler & nuabar of revisions suggested by the Frvigwers
and Comasttes seabers, the Coanmrttee approved the report. Voting for approval were:
Roundlv, Minstler, Dyxon, Goad, Fet:oger, and Satlor., Stein wis absent,

AGTION - Rundle to prepare letters to reviewers indicating how wach of thair comasnts wers
handled, Coptes of those Jelters are Lo be transsitted to Oclan,




